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,QWURGXFWLRQ
7KHPRQLWRULQJ RI ZDWHU TXDOLW\ PXVW EH SHUIRUPHG DW WKH VFDOH RI WKH ULYHU EDVLQ 7KH GHGLFDWHG QXPHULFDO
PRGHOVVKRXOGEHXVHGWRH[WHQGWKHUHVXOWVRIPRQLWRULQJLQWLPHDQGVSDFHWDNLQJLQWRDFFRXQWWKHK\GURORJLFDO









IRU WKH ULYHUV WKDW IRUP D ULYHU V\VWHP DUH RIWHQ GLVSHUVHG RU GLVFRQWLQXRXV PDNLQJ GLIILFXOW WR DVVHVV WKH
LQIRUPDWLRQ UHJDUGLQJ WKH ULYHU IORZ LQYLHZRI LQVXULQJ WKHZDWHU UHVRXUFHVPDQDJHPHQW LQFDVHRI IORRGULVNRU
KLJK SROOXWDQWV ORDG ,I WKH PRQLWRULQJ GDWD DUH PLVVLQJ WKH PRVW UHOLDEOH VXSSRUW IRU PDNLQJ SROOXWDQW ORDG
SUHGLFWLRQV RI VXUIDFH ZDWHUV LQ FDWFKPHQW DUHDV WKDW DUH QRW FRYHUHG E\ FRQWLQXRXV PHDVXUHPHQWV ZLWKLQ D







WKH IXWXUH WUHQGVRIPRGHOXWLOL]DWLRQ WRJHWKHUZLWK DQ DVVHVVPHQWRI WKH VWUHQJWKV DQGZHDNQHVVHVRI WKHPRGHO
*DVVPDQHWDO5HFHQWO\DQRWKHUVWXG\RIOLWHUDWXUHKDVH[DPLQHGWKHLPSDFWRI6:$7XWLOL]DWLRQIRUWKH




• LPSDFW DVVHVVPHQW RI LQGLYLGXDO ODQG PDQDJHPHQW VWUDWHJLHV DW EDVLQ VFDOH 1DUDPQJDP DQG 7RQJ 
6RPPHUORWHWDO
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0DWHULDOVDQG0HWKRGV
6:$7PRGHOXVHVDFRQWLQXRXVWLPHVWHSEHLQJDPXOWLFRPSRQHQWPRGHOLQFOXGLQJURXWLQHVIRUPHWHRURORJLFDO
K\GURORJLFDO HURVLRQ VHGLPHQW SODQW JURZWK QXWULHQWV SHVWLFLGHV DJULFXOWXUDO FURSV WHFKQRORJLHV DV ZHOO DV
K\GURORJLFDOFKDUDFWHULVWLFVRIWKHULYHUPDLQFKDQQHOWULEXWDULHVRUZDWHUUHVHUYRLUV7KHDJULFXOWXUDOWHFKQRORJLHV
FRPSRQHQWV RI WKH PRGHO LQFOXGH WKH IROORZLQJ WKH XVH RI IHUWLOL]HUV FURS JURZWK SDUDPHWHUV DJULFXOWXUDO
RSHUDWLRQVDQGJUD]LQJ,WKDVWKHDELOLW\WRHVWLPDWHWKHSROOXWDQWORDGVIURPDJULFXOWXUDOSRLQWVRXUFHV
7KH 6:$7 PRGHO VLPXODWHV WKH PRYHPHQW EHWZHHQ QLWURJHQ SRROV VXFK DV PLQHUDOL]DWLRQ
GHFRPSRVLWLRQLPPRELOL]DWLRQ QLWULILFDWLRQ GHQLWULILFDWLRQ DQG DPPRQLD YRODWLOL]DWLRQ 2WKHU VRLO QLWURJHQ
SURFHVVHVVXFKDV1IL[DWLRQE\OHJXPHVDQG121PRYHPHQWLQZDWHUDUHDOVRLQFOXGHGLQWKHPRGHO1HLWVFKHW
DO
7KHVLPXODWLRQRI WKHK\GURORJLFDOSURFHVVHV LQDEDVLQXVHV WKHSDUWLWLRQLQJRI WKHPDLQEDVLQ LQWR VXEEDVLQV






LQGLYLGXDO ILHOG 6XFK ILHOGV KDYLQJ D VSHFLILF ODQG XVH PDQDJHPHQW DQG VRLO PD\ EH VFDWWHUHG WKURXJKRXW D
VXEEDVLQ7KHVHVLPLODUDUHDVDUHDVVHPEOHGWRJHWKHU WRIRUPRQH+581HLWVFKHWDO7KHUHVXOWHG+58V
WKDWDUHWKHPDLQHQWLWLHVIRUUXQQLQJ6:$7URXWLQHVVLPSOLI\WKHPRGHOLQJRIULYHUORDGLQJVUXQRIIZLWKVHGLPHQW




WKHJHRUHIHUHQFHG LQIRUPDWLRQ IRU WKH WHVWHG5RPDQLDQEDVLQV UHJDUGLQJ WKHPRYHPHQW DQG WUDQVIRUPDWLRQRI WKH
YDULRXVIRUPVRIQLWURJHQDQGSKRVSKRUXVRULJLQDWLQJIURPGLIIXVHDJULFXOWXUDOVRXUFHV
5HVXOWVDQG'LVFXVVLRQV
Editing of the agronomical variables in SWAT model to comply with Romanian eco-climatic conditions in a 
river basin 
$UF6:$7LQWHUIDFHUHTXLUHVWKUHHOD\HUVLHWKH'LJLWDO(OHYDWLRQ0RGHO'(0ODQGFRYHUODQGXVH/&/8



















VWHS LQ DFKLHYLQJ WKLV UHVXOW ZDV WKH GHILQLWLRQ RI WKH VRLO W\SHV DFFRUGLQJ WR WKH 5RPDQLDQ 6576 V\VWHP RI
FODVVLILFDWLRQ7KLV DGDSWDWLRQ LV LPSRUWDQW EHFDXVH WKH VRLOGDWDEDVH LQFOXGHG LQ6:$7FRQWDLQV86 VRLO W\SHV
7KHGHILQLWLRQRIWKHVRLOVLQ5RPDQLDQULYHUEDVLQVPXVWEHSHUIRUPHGE\DGGLQJQHZVRLOVVHH)LJXUH7KHPDLQ
SDUDPHWHUV DUH +<'*53 Soil hydrologic group LH $ ± KLJK LQILOWUDWLRQ % & RU ' ± VORZ LQILOWUDWLRQ
62/B=0;maximum rooting depthRIVRLOSURILOHLQPPWH[WXUHK\GUDXOLFSURSHUWLHVDQGRUJDQLFFRQWHQW











)LJXUH  SUHVHQWV WKH FURS GDWDEDVH KDYLQJ DV H[DPSOH WKH DOIDOID FURS Medicago sativa / 7KH PDLQ
SDUDPHWHUVUHODWHGWRDFURSDUHSUHVHQWHGDVIROORZV
• %,2B(LVWKHRadiation Use Efficiency58(RUWKHELRPDVVHQHUJ\UDWLR>NJKD0-P@'XQHDDQG'LQFă






































• %/$,LVWKHmaximum potential leaf area index/$,EHLQJRQHRIWKHVL[SDUDPHWHUVWKDWHVWLPDWHVWKHOHDIDUHD
GHYHORSPHQWRIDVSHFLHVLQWKHJURZWKVHDVRQ
)5*5: DQG )5*5: DUH IUDFWLRQV RI WKH SODQWJURZLQJ VHDVRQ RU IUDFWLRQ RI WRWDO SRWHQWLDO KHDW XQLWV
FRUUHVSRQGLQJWRWKHVWDQGQGSRLQWVRQWKHRSWLPDOOHDIDUHDGHYHORSPHQWFXUYH1HLWVFKHWDO
• /$,0;DQG/$,0;DUHfractions of the maximum LAIFRUUHVSRQGLQJWRWKHVWDQGQGSRLQWVRQWKHRSWLPDO
OHDIDUHDGHYHORSPHQWFXUYH
• '/$,LVWKHfraction of growth seasonZKHQOHDIDUHDVWDUWVWRGHFOLQH
• &+70;LVWKHmaximum canopy heightPZKLOH5'0;LVWKHmaximum root depthP
• 7B237LVWKHoptimal temperature for plant growth&UHVSHFWLYHO\7B%$6(LVWKHminimum temperature&
• &1</'UHSUHVHQWVWKHnormal fraction of nitrogen in yieldNJ1NJ\LHOGUHVSHFWLYHO\&3</'LVWKHnormal 
fraction of phosphorus in yield NJ3NJ\LHOG
• :6<)LVWKHlower limit of harvest index>NJKDNJKD@
• *6, LV D SDUDPHWHU WKDW HVWLPDWH WKHmaximum stomatal conductance DW KLJK VRODU UDGLDWLRQ DQG ORZ YDSRU
SUHVVXUH GHILFLW PāV 7KLV SDUDPHWHU LV XVHG LQ WKH 3HQPDQ0RQWHLWK FDOFXODWLRQV RI PD[LPXP SODQW
HYDSRWUDQVSLUDWLRQ 7KH LPSDFW RI YDSRU SUHVVXUH GHILFLW RQ VWRPDWDO FRQGXFWDQFH LV JLYHQ E\ )5*0$; DQG
93')5SDUDPHWHUV1HLWVFKHWDO
• :$93 LV WKH rate of decline in radiation use efficiency per unit increase in vapor pressure deficit 6:$7
LQFRUSRUDWHVHTXDWLRQVWKDWDGMXVW58(IRUHOHYDWHGFRQFHQWUDWLRQVRIDWPRVSKHULF&21HLWVFKHWDO7KH
FOLPDWHFKDQJHFDQEHVLPXODWHGXVLQJYDOXHVIRU&2+,DQG%,2(+,LQWKHSODQWGDWDEDVH
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• 56'&2B3/LVWKHcoefficient for the residue decomposition of plants
• $/$,B0,1LVWKHminimum LAI for plant during the dormant periodPP
• %,2B/($)LVD fraction of tree biomass accumulated each year WKDW LVFRQYHUWHG WRUHVLGXHGXULQJGRUPDQF\
EHLQJDYDULDEOHDVVRFLDWHGWRWKHWUHHVRQO\
• 0$7B<56UHSUHVHQWVWKHnumber of years required for tree species to reach full development \HDUV
• %0;B75((6LVWKHmaximum biomass for a forestPHWULFWRQVKD
• (;7B&2()LVWKHlight extinction coefficient
• $QRWKHULPSRUWDQWLQSXWLVWKHIHUWLOL]HUGDWDEDVHILOHIHUWGDWWKDWVXPPDUL]HVWKHQXWULHQWIUDFWLRQVIRUYDULRXV
IHUWLOL]HUVDQGW\SHVRIPDQXUH)LJXUH
• )0,11LVWKHfraction of mineral N12DQG1+LQIHUWLOL]HUNJPLQ1NJIHUWLOL]HU












• 7KHQXPEHURIGD\VUHTXLUHGIRUDJLYHQSHVWLFLGHFRQFHQWUDWLRQWREHUHGXFHGE\RQHKDOISURYLGHVthe half-life 
for a pesticide7KHUHDUHWZRFRPSRQHQWVLHWKHsoil half-life+/,)(B6RIDSHVWLFLGHDQDVVHPEOHGSDUDPHWHU




LV D IXQFWLRQ RI WKH QDWXUH RI WKH OHDI VXUIDFH SODQWPRUSKRORJ\ SHVWLFLGH VROXELOLW\ SRODULW\ RI WKH SHVWLFLGH
PROHFXOH IRUPXODWLRQ RI WKH FRPPHUFLDO SURGXFW DQG WLPLQJ DQGYROXPH RI WKH UDLQIDOO HYHQW 1HLWVFK HW DO

• 7KHGHIDXOWQXPEHUIRUWKHapplication efficiency $3B()IRUDOOSHVWLFLGHVOLVWHGLQWKHGDWDEDVHLV
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
)LJ3HVWLFLGHVGDWDEDVHLQ6:$7PRGHO
)LJXUH  VKRZV WKH WLOODJH GDWDEDVH EDVHG RQ PRVW FRPPRQ JOREDO WLOODJH W\SHV 7KH WLOODJH RSHUDWLRQV
UHGLVWULEXWHWKHQXWULHQWVSHVWLFLGHDQGFURSUHVLGXHLQWKHVRLOSURILOH1HLWVFKHWDO7KHUHDUHWZRYDULDEOHV
LH())0,;ZKLFKLVWKHmixing efficiency of each tillage operationDQG'(37,/'(37,/VSHFLILHVthe soil depth
7KHPL[LQJHIILFLHQF\UHIHUVWRWKHIUDFWLRQRIVRLOVXUIDFHPDWHULDOVHJUHVLGXHQXWULHQWVSHVWLFLGHVHWFZKLFKDUH









RSHUDWLRQDO DFFLGHQWV DFFLGHQWDO GLVFKDUJHV RI HIIOXHQWV ZLWK KLJK ORDGV RI SROOXWDQWV SROOXWLQJ DJULFXOWXUDO
WHFKQRORJLHV LQ WKH ULYHU FDWFKPHQW DUHD HWF 7KH LQSXW SDUDPHWHUV WKH VWDWH YDULDEOHV DQG VRPH WUDQVIRUPDWLRQ
IXQFWLRQVPXVWEHDGDSWHGWRWKHVSHFLILFFRQGLWLRQVRIWKHVWXGLHGULYHUEDVLQWRLQFUHDVHWKHDFFXUDF\RIWKHPRGHO








VHQVLQJ VDWHOOLWH V\VWHPV 6DWHOOLWH REVHUYDWLRQV VXFFHHGHG WR LPSURYH DQG XSGDWH WKH NQRZOHGJH UHJDUGLQJ WKH
FKDUDFWHUL]DWLRQRI WKH HQWLWLHV DQGSURFHVVHVRQ WKHJURXQG VXUIDFH WKHYHJHWDWLRQ VWUXFWXUH DQGRWKHUELRPHWULF
SURSHUWLHVRI WKHFDQRS\ VXFKDV3$5/$, FKORURSK\OO FRQWHQWHWF 'DUYLVK]DGHKHW DO 5HPRWH VHQVLQJ
DSSOLFDWLRQV SURYLGH WKH LQIRUPDWLRQ VXSSRUW LQ PDSSLQJ DQG FRQWURO RI WKH GLVWULEXWLRQ RI KDELWDWV DQG VSHFLHV
)UDQNOLQ  'DWD UHJDUGLQJ WKH VXUIDFH UHIOHFWDQFH DQG WHPSHUDWXUH DV ZHOO DV WKH QRUPDOL]HG GLIIHUHQWLDO
YHJHWDWLRQLQGH[1'9,DQGRWKHUVSHFWUDOLQGLFHVKDYHEHHQXVHGLQQXPHURXVVWXGLHVWRGHWHUPLQHWKHODQGFRYHU
DQG WKHSKHQRORJ\RIJURZWKDQGGHYHORSPHQWRIFXOWLYDWHGVSHFLHVRURIQDWXUDOHFRV\VWHPV%DGHDHWDO
3RSRYLFL HW DO  'XQHD HW DO D 7KLV YDOXDEOH LQIRUPDWLRQ RULJLQDWHV IURP D ZLGH YDULHW\ RI UHPRWH
VHQVLQJ VHQVRUV DQG FRXOG EH OLQNHG WR WKH UDGLRPHWULF LQIRUPDWLRQ WKDW FDQ VHUYH DV LQSXWV LQ WKH6:$7PRGHO
URXWLQHV
&RQFOXVLRQV
$ PXOWLGLVFLSOLQDU\ LQWHJUDWHG DSSURDFK LV UHTXLUHG WR SURFHVV WKH PXOWLVRXUFH LQIRUPDWLRQ LQ D ULYHU EDVLQ
UHJDUGLQJ WKHmonitoring and evaluation of surface waters qualityhydrological and meteorological parameters
remote sensingstatistical and mathematical forecasting methodsgeospatial numerical modelingeco-physiological 
modeling of canopy growth and development of agricultural crops DQG advanced digital processing of satellite 
images7KH FRQWULEXWLRQRI WKH H[SHUW V\VWHPV WR WKHSUHGLFWLRQRSWLPL]DWLRQ FRQFHUQLQJ WKH LPSDFWRI LQWHQVLYH


















'XQHD ' ,RUGDFKH 6W 3RKRDĠă $ )UăVLQ /%1 E ,QYHVWLJDWLRQ DQG 6HOHFWLRQ RI 5HPHGLDWLRQ 7HFKQRORJLHV IRU 3HWUROHXP
&RQWDPLQDWHG6RLOV8VLQJD'HFLVLRQ6XSSRUW6\VWHP:DWHU$LU	6RLO3ROOXWLRQ
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1HLWVFK 6/ $UQROG -* .LQLU\ -5:LOOLDPV -5  6RLO DQG:DWHU $VVHVVPHQW 7RRO 7KHRUHWLFDO 'RFXPHQWDWLRQ 9HUVLRQ 
7HPSOH 7H[DV :DWHU 5HVRXUFHV ,QVWLWXWH 86'$Ǧ$56 *UDVVODQG 6RLO DQG :DWHU 5HVHDUFK /DERUDWRU\ $YDLODEOH DW KWWS
VZDWWDPXHGXPHGLDVZDWWKHRU\SGI
1HLWVFK6/$UQROG-*.LQLU\-56ULQLYDVDQ5:LOOLDPV-56RLODQG:DWHU$VVHVVPHQW7RRO,QSXW2XWSXW)LOH'RFXPHQWDWLRQ




2SUHD 0 'XQHD '  0RGHOOLQJ D VXUIDFH ZDWHU SROOXWLRQ DQDO\VLV V\VWHP ZLWK D NQRZOHGJHEDVHG DSSURDFK vQ 5 7UDSSO HG
&\EHUQHWLFVDQG6\VWHPV9LHQQD$XVWULDQ6RFLHW\IRU&\EHUQHWLF6WXGLHV9RO,,S





3RSRYLFL($%ăOWHDQX'.XFVLFVD*K$VVHVVPHQWRIFKDQJHV LQ ODQGXVHDQGODQGFRYHUSDWWHUQ LQ5RPDQLDXVLQJ&RULQH/DQG
&RYHUGDWDEDVH&DUSDWKLDQ-RXUQDORI(DUWKDQG(QYLURQPHQWDO6FLHQFHV9RO
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